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CORRELATION OF MAP UNITS
ALLUVIUM COLLUVIUM EOLIAN BEDROCK
Alluvial deposits of Sedimentary
the Colorado River Tributary stream deposits Debris flows Breccia Talus Sand dunes rocks
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DESCRIPTION OF MAP UNITS

[All ages are anno Domini (A.D.) unless otherwise noted]

ALLUVIUM

Alluvial deposits of the Colorado River
Post-dam channel-side bar deposits

2| Moderated-flow sand (1991-1995)—Very fine grained, light-gray (N7)
- (that is Rock-Color Chart code N7; Goddard and others, 1948) to
very light gray (N8) sand; exposed thickness about 1 m. Maximum
elevation of deposit downstream from Nankoweap Rapids is 848 m.
Deposited by flows as large as 570 m3/s (20,000 ft3/s)
ff Fluctuating-flow sand (1986-1991)—Very fine grained, light-gray (N7)
to very light gray (N8) sand; exposed thickness about 1 m. Maxi-
mum elevation of deposit downstream from Nankoweap Rapids is
849 m. Deposited by flows as large as about 910 m3/s (32,000
ft3/s)
hf High-flow sand (1984-1986)—Very fine grained, light-gray (N7) to
very light gray (N8) sand; exposed thickness about 1 m. Down-
stream from Nankoweap Rapids, elevation of deposit ranges from
849 to 850 m; deposited by flows between about 910 and 1,400
m3/s (32,000 to 50,000 ft3/s)
fs Flood sand of summer 1983 (June-August 1983)—Very fine
grained, distinctive light-gray (N8), well-sorted sand; silt and clay
content less than 5 percent; exposed thickness about 1-1.5 m, well
exposed along west side of river near south edge of map area.
Elevation of deposit downstream from Nankoweap Rapids ranges
from 850 to 851 m; depesited by flows ranging from about 1,400
to 2,700 m3/s (50,000 to 96,000 {t3/s)

Terrace and terrace-like features and deposits of pre-dam age

pda Pre-dam alluvium (early 1920s to 1957-1958)—Very fine grained to
fine-grained, light-gray (N7), silty sand; exposed thickness about 1-2
m. Large, mature saltcedar trees are partly buried in deposit;
mesquite rare to absent. At Palisades Creek about 22-km down-
stream (Hereford, 1993; 1996), a tree-ring date from a partly buried
saltcedar indicates germination in 1935. In mapped area, flood
debris on surface contains cans and bottles that date from early to
mid 1950s and abundant cut wood. Elevation of deposit down-
stream of Nankoweap Rapids ranges from 851 to 852 m. Topo-
graphic position above the flood sand of June 1983 (fs) suggests
deposition by flows larger than about 2,700 m3/s (96,000 {t3/s)

Imt Lower mesquite terrace (1884 to early 1920s)—Very fine grained to
fine-grained, light-gray (N7), silty sand; exposed thickness about 1-2
m. Typically has relatively small mesquite trees rooted on or beneath
surface; saltcedar not present on terrace. Flood debris contains cut
wood. Maximum elevation downstream of Nankoweap Rapids is
854 m. This terrace is present near Palisades Creek in a photo-
graph taken in 1890, which suggests the alluvium was initially
deposited in July 1884 by the largest flood of the historic record
with estimated discharge of 8,500 ft3/s (300,000 ft3/s). Terrace
was overtopped in 1921 by a flood of 6,200 m3/s (220,000 f{t3/s;
Hereford, 1993; 1996), the largest flood of the gaged record

Upper mesquite terrace (1400 to 1882-1883)—Very fine grained to
fine-grained, light-gray (N7), silty sand; exposed thickness about 1-2
m. Typically has large, mature mesquite trees and shrubs rooted on
or beneath surface; senescent or dead mesquite trees present locally.
Flood debris not abundant; driftwood contains very little cut wood.
Deposit generally has inset stratigraphic relation with alluvium of
Pueblo-Il age (ap). Elevation of top of deposit downstream of
Nankoweap Rapids is 855-856 m. Deposit correlates by position in
terrace sequence with upper mesquite terrace in the eastern Grand
Canyon (Hereford, 1993; 1996), where age of the terrace is
constrained by archeologic remains and radiocarbon dates. Radio-
carbon date from near top of unit (No. 9, table 1) gives
1450-1800. Terrace probably overtopped by floods larger than
6,200 to 8,500 m3/s (220,000 to 300,000 {t3/s)

Terrace-forming deposits of prehistoric age

ap Alluvium of Pueblo-Il age (700 to 1200)—Very fine grained to fine-
grained silty sand; exposed thickness about 1-6 m; well exposed in
channel near drainage at south edge of map. Contains Anasazi
archeologic remains dated between 950 to 1200 near mouths of
Little Nankoweap and Nankoweap Creeks (Helen C. Fairley, oral
commun., 1994). Charcoal derived from burnt roots of large
mesquite tree rooted on surface of unit gives minimum age range of
from 1260 to 1380 (No. 5, table 1). A roaster of probable Paiute
affinity penetrates unit; charcoal in roaster gives modern date (Nos.
6-7, table 1). In southern portion of map area, a disturbed charcoal
horizon vyielded radiocarbon date of 1330-1640 (No. 8, table 1);
charcoal probably contaminated and reworked by rodent burrowing.
Unit correlates with alluvium of Pueblo-ll age in eastern Grand
Canyon (Hereford and others, 1995; 1996) based on archeologic
remains and similar position in terrace sequence

il Striped(?) alluvium (before 770 B.C. to 300)—Very fine grained to
=) fine-grained silty sand with minor interbedded sand and gravel.
Tentatively correlated with striped alluvium present in Tanner
Rapids area about 26-km downstream of map area (Hereford and
others, 1995; 1996) based on topographic position above alluvium
of Pueblo-ll age (ap). In Tanner Rapids area, contains scattered
archeologic remains from the late Archaic to early Basketmaker II

ol Gravel deposits
Gravel deposits, undivided (prehistoric? to post-dam (1963)

‘ age)—Unconsolidated, cobble- to medium boulder-size gravel with

coarse-sand matrix. Deposits consist of subrounded to rounded

boulders of local Proterozoic and Paleozoic formations; exposed

thickness as much as 7-8 m. Mostly debris-flow deposits reworked

by the Colorado River

i Younger gravel deposits (late Pleistocene)—Weakly consolidated,
cobble- to small boulder-size gravel with coarse-sand matrix. Present
only on south side of Little Nankoweap Creek. Deposit consists of
subrounded to rounded boulders of local Paleozoic formations and
widely scattered pebbles and small cobbles of very well rounded, far-
travelled porphyritic rocks of Colorado River origin. Thickness about
8m

- Older gravel deposits (Pleistocene)—Weakly to moderately consolidat-
ed, subrounded to rounded, cobble- to medium boulder-size gravel
with coarse-sand matrix. Underlies west half of high ridge on south
side of Nankoweap Creek and low ridge on north side of creek.
Deposit consists of boulders derived from local Proterozoic and Pale-
ozoic formations eroded from Nankoweap Creek drainage basin;
thickness greater than 35 m. Boulders of Proterozoic formations
and Redwall Limestone make up 22 and 63 percent of deposit,
respectively; Kaibab Formation absent. Primarily streamflow gravel
with interbedded debris-flow gravel. Contact with underlying bedrock
dips steeply toward river

Tributary stream deposits
Alluvial fans

i Younger alluvial-fan deposits (after 1400 to 1995)—Pebble- to
cobble-size gravel grading downslope to poorly sorted fine- to medi-
um-grained sand which is characteristic of deposit; clasts blocky and
angular; derived from reworking of talus (tl) and striped(?) alluvium
(sa). Forms fan-shaped deposits on surface of upper mesquite
terrace (umt); probably interfingers with alluvium of upper mesquite
terrace in subsurface. Present south of high ridge south of Nanko-
weap Creek and at foot of talus-covered slope south of ridge

- Older alluvial-fan deposits (after 700 to 1995?)—Poorly sorted fine-
to medium-grained sand with minor pebble- to small cobble-size
gravel, derived from erosion of older gravel deposits (gvo) and brec-
cia (bc). Probably younger than to contemporaneous with older eoli-
an deposits (€0). Present north of high ridge south of Nankoweap
Creek

COLLUVIUM
Debris flows

Fan-forming debris-flow deposits of large streams draining from the rim of
Marble Canyon and Walhalla Plateau

dfy Younger debris-flow deposits, undivided (after 1200 to early
1920s)—Small cobble- to small boulder-size gravel with scattered
boulders as large as 1-2 m on an edge consisting of Paleozoic lime-
stone and sandstone; breccia-like texture with mostly angular bould-
ers; clast-supported fabric; matrix is clay, silt, and sand. Present on
east side of Marble Canyon below cliff that rises just east of mapped
area. Includes rockfall deposits

Unit ¢ of younger debris-flow deposits (early 1920s)—Cobble- to
boulder-size gravel with scattered boulders larger than 1-2 m on an
edge consisting mainly of Paleozoic limestone and sandstone.
Pebble- to cobble-size clasts are subangular to subrounded; granule-
to small pebble-size clasts are subangular. Includes interbedded
streamflow gravel. Surface clasts have negligible rock varnish and
limestone boulders are not pitted. Debris flow was deposited on
upper mesquite terrace (umt) and is overlain by younger sand dune
(ey) that was reworked from alluvium of lower mesquite terrace
(Imt); toe of debris flow on north side of Little Nankoweap Creek is
truncated at level of lower mesquite terrace. Unit dfyc is probably
equivalent to uppermost lower mesquite terrace. Driftwood on
surface of unit yields essentially modern radiocarbon date (Nos. 1-2,
table 1). Present only in Little Nankoweap Creek where thickness is

_ about 1-2 m

| Unit b of younger debris-flow deposits (1884 to before early

' 1900s)—Cobble- to small boulder-size gravel with scattered bould-

ers larger than 1 m on an edge consisting mainly of subangular to

rounded boulders of Paleozoic limestone and sandstone and Proter-
ozoic sandstone; clast-supported fabric. Includes interbedded stream-
flow gravel. Surface clasts lightly varnished; mean varnish darkness

(Bull, 1991, p. 63-64; value + chroma / 2) is 4.6. Weathering pits

in limestone boulders poorly developed. Deposits of unit dfyb local-

ly surround and partly bury large, older boulders having rock varnish
and limestone boulders with well-developed weathering pits. Present

only in Nankoweap Creek where exposed thickness is about 2 m.

Unit dfyb post-dates upper mesquite terrace (umt); alluvium of

lower mesquite terrace (Imt) deposited on lobes of unit b; probably

equivalent to lower part of lower mesquite terrace (Imt)

dfya Unit a of younger debris-flow deposits (around 1320)—Cobble- to
medium boulder-size gravel with scattered boulders larger than 1 m
on an edge consisting mainly of angular clasts of Paleozoic lime-
stone and sandstone; clast-supported fabric; matrix is coarse silt to
very fine sand. Deposit composed of 33 percent Redwall Limestone,
33 percent Supai Group sandstone, 18 percent Coconino Sand-
stone, and 8 percent Kaibab Formation. Weathering pits on surface
of limestone boulders average 1.7 mm deep and mean varnish dark-
ness is about 4. The pit depth to age relation in Grand Canyon is
2.54 mm/1000 yrs (see Hereford and others, 1997, for a complete
discussion of this dating technique). Beneath the surface, undersides
of limestone boulders have thin, barely visible, very light gray (N8) to
white (N9) coatings of calcium carbonate. Unit dfya has distinctive
brecciated texture resulting from deposition by debris flow after free-
fall of 330 m (1,000 ft) over nearby cliff of Redwall and Muav Lime-
stones. Unit post-dates alluvium of Pueblo-II age and pre-dates lower
mesquite terrace (Imt); probably equivalent to basal to middle part of
upper mesquite terrace (umt)

Intermediate debris-flow deposits, undivided (140 to around
1045)—Small cobble- to large boulder-size gravel with scattered
boulders as large as 1-2 m on an edge consisting of Paleozoic lime-
stone and sandstone; breccia-like deposit with angular to subangular
clasts; clast-supported fabric; matrix is clay, silt, and sand. Present
on east side of Marble Canyon below cliff. Includes rockfall deposits

Unit ¢ of intermediate debris-flow deposits (around 1050)—Cobble-
to medium boulder-size gravel with scattered boulders larger than 1
m on an edge; consists mainly of subangular to subrounded clasts of
Paleozoic limestone and sandstone eroded from Little Nankoweap
Creek drainage basin; clast-supported fabric; matrix is coarse silt to
sand. Redwall Limestone and Supai Group Sandstones make up 33
and 37 percent of boulders, respectively; Kaibab Formation and
Coconino Sandstone each make up 8 percent of clasts. Includes
interbedded streamflow gravel. On surface of unit, boulders have
well-developed rock varnish; mean varnish darkness 3.7. Limestone
boulders have weathering pits that average 2.4 mm deep. Lime-
stone masonry in a Pueblo-II archeologic structure has similar aver-
age pit depth (Hereford and others, 1995; 1996), suggesting that
unit dfic debris flow occurred in Pueblo-Il time. Exposed thickness
i about 1 m along Little Nankoweap Creek
L. dfib-" -| Unit b of intermediate debris-flow deposits (570 to 690)—Cobble- to
. medium boulder-size gravel with scattered boulders larger than 1 m
on an edge; consists mainly of Paleozoic limestone and sandstone in
Nankoweap and Little Nankoweap Creeks with Proterozoic clasts in
Nankoweap Creek; clast-supported fabric; matrix is coarse silt to
sand. Clasts are angular to subangular in Little Nankoweap Creek
and subangular, subrounded, and rounded in Nankoweap Creek.
Deposit in Nankoweap Creek composed of 48 percent Redwall
Limestone, 17 percent Supai Group sandstone, and 5 percent
Coconino Sandstone; Kaibab Formation present in trace amounts
only; 11 percent of clasts are Proterozoic sandstone. Includes inter-
bedded streamflow gravel. Unit dfib deposits are overlain by upper
part of alluvium of Pueblo-Il age. Mean varnish darkness of surface
boulders is 3.5 and pit depths on limestone boulders average
3.3-3.6 mm (570-690). Beneath the surface, undersides of clasts
typically have Stage-l carbonate morphology of thin, discontinuous,
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very light gray (N8) to white (N9) coatings of calcium carbonate.
Thickness about 1-2 m at exposures along Little Nankoweap and
Nankoweap Creeks

- Unit a of intermediate debris-flow deposits (around 140)—Cobble-
to medium boulder-size gravel with scattered boulders larger than 1
m on an edge; consists mainly of subangular, subrounded and
rounded clasts of Paleozoic limestone and sandstone and Proterozo-
ic sandstone; clast-supported fabric; matrix is coarse silt to sand.
Includes interbedded streamflow gravel. Mean varnish darkness of
surface boulders is 2.9 and pit depths on limestone boulders average
4.7 mm. Beneath the surface, undersides of clasts typically have
Stage-I carbonate morphology of thin, discontinuous, very light gray
(N8) to white (N9) coatings of calcium carbonate. Deposit present
on south side of Nankoweap Creek where it is partly covered with
older eolian sand (eo) derived from reworking of striped alluvium
(sa) and alluvium of Pueblo-II age (ap)

- Older debris-flow deposits (around 210 B.C.)—Cobble- to medium
boulder-size gravel with scattered boulders larger than 1-2 m on an
edge; consists mainly of angular to subangular clasts of Paleozoic
limestone and sandstone; clast-supported fabric; matrix is coarse silt
to sand. Deposit is brecciated resulting from deposition by debris
flow after free-fall of 330 m (1,000 ft) over nearby cliff of Redwall
Limestone. Boulders on the surface of the older debris-flow deposits
have well-developed rock varnish; mean varnish darkness 2.3. Lime-
stone boulders have weathering pits that average 5.6 mm deep.
Beneath the surface, clasts typically have weak Stage-Il carbonate
morphology of conspicuous thin, continuous, very light gray (N8) to
white (N9) coatings of calcium carbonate. Present only on the north
side of unnamed drainage at south edge of map area where exposed
thickness is about 4 m. Part of the striped(?) alluvium (sa) was
deposited against the older debris-flow deposits

Debris-flow deposits in entrenched channels of large streams draining
from the rim of Marble Canyon and Walhalla Plateau

- Younger channelized debris-flow deposits (1995)—Pebble- to medi-
um boulder-size gravel with scattered boulders as large as 1 m on an
edge that are unweathered and fresh appearing. Boulders are angu-
lar to subangular in Little Nankoweap Creek; mostly angular in
unnamed drainage at south edge of map and in east-side tributaries;
subangular, subrounded, and rounded in Nankoweap Creek. In
Nankoweap Creek, unit contains numerous Proterozoic sandstone
clasts; Kaibab Formation present in trace amounts only. Mainly
debris-flow and local streamflow deposits

- Older channelized debris-flow deposits (after 1957-1958 to
1966)—Pebble- to medium boulder-size gravel with scattered bould-
ers as large as 1 m on an edge composed of Paleozoic limestone
and sandstone in Nankoweap and Little Nankoweap Creeks with
Proterozoic clasts present in Nankoweap Creek. Surface of unit is
lightly vegetated with small cactus. In Nankoweap Creek, deposits
probably accumulated during floods in December 1966 described by
Cooley and others (1977, p. 25-28). Toe of unit appears to be
truncated by the June 1983 flood sand (fs, part). In Little Nanko-
weap Creek, deposits post-date pre-dam alluvium (pda)

Debris-flow deposits of small tributary streams

- Active small tributary debris-flow deposits (1995)—Pebble- to small
boulder-size, angular to subangular gravel derived from reworking of
nearby talus-covered hillslopes and Cambrian bedrock. Larger clasts
are mainly Redwall Limestone. Surface of deposit is fresh appearing
and unweathered. Probably interbedded locally with streamflow
deposits
dy Younger small-tributary debris-flow deposits (700 to
1200)—Pebble- to small boulder-size angular to subangular gravel
with scattered boulders as large as 1 m on an edge. Gravel derived
from reworking of nearby talus-covered hillslopes and Cambrian
bedrock. Larger clasts are mainly Redwall Limestone. Deposit typi-
cally has well-formed levees rising 0.5 to 1.5 m above channel. In
southern part of mapped area on west side of river near radiocarbon
sample locality 8 (No. 8, table 1), deposit overlies and is interbedded
with upper part of alluvium of Pueblo-Il age. Surface has weathered
limestone boulders with average pit depth of 2.8 mm, which is
== consistent for alluvium of Pueblo-II age
- do | Older small-tributary debris-flow deposits (before 380 to
=S 490)—Pebble- to small boulder-size angular to subangular gravel
with scattered boulders as large as 1 m on an edge. Gravel derived
from reworking of nearby talus-covered hillslopes and Cambrian
bedrock. Deposit typically has well-formed levees rising 0.5 to 1 m
above channel. Surface limestone boulders are weathered with aver-
age pit depth of 3.8 to 4.1 mm, suggesting deposition around
380-490. Overlies and may interfinger with upper part of striped(?)
alluvium (sa)

Talus
| Talus deposits (1995)—Pebble- to very large boulder-size gravel
consisting of angular, blocky boulders of Redwall Limestone; numer-
ous blocks as large as 5 m on an edge. Forms conspicuous light-gray
deposit on east side of river 0.6 km downstream of Nankoweap
Creek. Recently active rockfall deposit

- Small-block red talus deposits (late Pleistocene? to early Holo-

cene)—Small to medium boulder-size gravel consisting mainly of

angular boulders of light-red Supai Group sandstone and minor

Coconino Sandstone; scattered boulders as large as 2-3 m on an

edge; moderately consolidated to well consolidated; forms conspicu-

ous, reddish talus cone at base of Redwall Limestone on east side of
Marble Canyon

Small-block talus deposits (late Pleistocene)—Small to large boulder-
size gravel consisting of dark-gray, blocky boulders of Redwall Lime-
stone as much as 2-5 m on an edge; moderately consolidated to
well consolidated. On high ridge south of Nankoweap Creek, depos-
it is mainly slumps and small rock slides of coarse-grained breccia
(bc) and older gravel (gvo) :

Large-block talus deposits (late Pleistocene)—Small to very large
boulder-size gravel consisting of dark-gray, angular, blocky boulders
of Redwall Limestone as much as 5-10 m on an edge; moderately
consolidated to well consolidated. Cross-cuts older gravel deposits
(gvo) on south side of high ridge south of Nankoweap Creek

- Older talus deposits (Pleistocene)—Pebble- to small boulder-size gravel

consisting of angular, blocky boulders of Muav and Redwall Lime-
stone; moderately consolidated to well consolidated. Overlies and
may interfinger with older gravel deposits (gvo)

BRECCIA

i Coarse-grained breccia facies (late Pleistocene)}—Small to very large

boulder-size gravel consisting of angular, blocky boulders of Paleozo-
ic limestone and sandstone; numerous boulders as large as 2-7 m
on an edge; poorly consolidated to moderately consolidated. Depos-
it composed of 88 percent Kaibab Formation, 8 percent Redwall
Limestone, and 4 percent Coconino Sandstone; Supai Group sand-
stone present locally. Deposit cross-cuts and overlaps older gravel
deposits (gvo); maximum thickness about 50 m; present on east half
of high ridge south of Nankoweap Creek. Coarse-grained breccia
facies corresponds with rockfall deposit of Hereford (1978; 1984).
Thin gravel on surface of deposit (stippled pattern) consists of widely
scattered pebbles of very well rounded quartzite, granite, and
porphyry of Colorado River origin and subrounded cobbles of
Proterozoic sandstone and Tapeats Sandstone derived from Nanko-
weap Creek; medium size boulder of Tapeats Sandstone present at
875 m elevation on southeast portion of high ridge. Surface gravel
corresponds with terrace level 3 and 4 of Machette and Rosholt
(1991).
bf Fine-grained breccia facies (late Pleistocene)—Pebble- to small bould-
er-size gravel consisting of angular boulders of Paleozoic limestone
and sandstone; edges of gravel-size boulders are angular with no
evidence of rounding; fabric varies from clast-supported to weakly
matrix-supported. Matrix is moderate orange pink (10R7/4) silt to
medium sand; sand grains are angular and have low sphericity; grain
surfaces are bright and appear fractured. Pebbles and small cobbles
of very well rounded quartzite and porphyry similar to those carried
by Colorado River are widely scattered throughout deposit. Deposit
is massive without stratification or other discontinuities. Well
exposed on ridge on north side of Nankoweap Creek at west boun-
dary of mapped area; 20 to 25 m thick. At this locality, deposit
unconformably overlies the older gravel deposits (gvo), which rest
on Bright Angel Shale. Soil on fine-grained breccia facies has well
developed Stage-Ill carbonate morphology and truncated B horizon.
Deposit is older than 210,000 £+ 25,000 years based on uranium-
trend date of soil carbonate (Machette and Rosholt, 1991). On
south side of Nankoweap Creek at western boundary of mapped
area and immediately west of mapped area, deposit consists of two
subunits. Basal subunit is pebble- to cobble-size gravel with scattered
small boulders composed of angular boulders of Redwall Limestone,
Supai Group sandstone, and Coconino Sandstone with matrix-
supported fabric; matrix is light red and imparts distinctive color to
hillslope; 10-12 m thick. Upper subunit is light-colored silty sand;
well stratified in thin horizontal lacustrine-like beds; contains sheet-
wash component of pebble-size Cambrian carbonate clasts and
small, rotated slide blocks derived from nearby hillslope; 5-7 m thick

EOLIAN
Sand dunes
Coppice sand-dune deposits

Coppice sand dunes (1995)—Very fine grained, moderately well sorted
sand; silt and clay content less than 6 percent; typically associated
with mesquite shrubs. Forms lightly vegetated, active dune fields and
isolated mounds or dune-like features having 1-2 m relief. Derived
from reworking of lower mesquite terrace (Imt) and younger alluvial
deposits

Younger coppice sand dunes (after 1400 to 1920s)—Very fine

grained, moderately well sorted sand; silt and clay content less than
6 percent; typically associated with mesquite shrubs and small trees.
Forms lightly to moderately vegetated, locally inactive dune fields
and dune-like features having 1-4 m relief. Derived mainly from
reworking of alluvium of the upper and lower mesquite terraces
(umt and Imt, respectively)

- Older sand dunes (after 300 to around 1200)—Very fine grained,
moderately well sorted sand; silt and clay content less than 6
percent; typically associated with mesquite trees. Forms lightly to
moderately vegetated, mostly inactive dune fields and sand sheets
having less than 2 m relief. Derived mainly from reworking the strip-
ed(?) alluvium (sa) and alluvium of Pueblo-II age (ap)

BEDROCK
Sedimentary rocks
i Bright Angel Shale (Cambrian)—Greenish shale with interbedded gray
platy siltstone, dark-magenta to pale-greenish or buff very fine

grained sandstone, and rusty-brown dolomite (Middleton and Elliot,
1990)

Contact
Cs, Outline of driftwood at level of upper mesquite terrace

: Lag deposit of Colorado River and Nankoweap Creek gravels

Erosional scarp—Hachures point downslope
—~—__— Foot trail

1—>  Radiocarbon (14C) sample locality at point of arrow—Number refers
to table 1 (in pamphlet)

<~ Channel or arroyo—ldentified photogrammetrically. Arrow indicates
end of drainage that does not reach the Colorado River

See accompanying pamphlet for References Cited
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